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[#ffiS3fc©&ffl] 

m^smmmt, mik®mm&&mzMis3L\zmmzmn>} 

EftiWffll^fa. hcp$ig£WU A>o (0 0 0 2) IE 
ftB©A05O#, 3~1 OjgtSftT&O, EfafW«$[ 
©A 0 50 (or i) t.y SitSfrfflRcDA 05O(mag) <t©^ (A 
0 50 (mag) — A 0 50(ori)) 1 ~ 8 fif <h £ *IT V>£> £ 

[«*S2] EftfWfflfiltt, Ti, Zn. Y, Zr, 
Ru, Re. Gd, Tb, C o <Dv~£>fr<E>Mlti?lZ> 1 8 
£*:«2;fI£Lt£5 0 a t 56£t±-aqrr* feCDT»5 Z\ 

[W#JK3] mfafflWmit. V, Cr, Mn, Fe» 
Co, N i <Do%-frt>M\%t\Z> ll^itli2Stt±^ 

[W*JS4] Etfl$!l«Kte, B, C, N, O, P©5 
%ft%m\Xt\Z> l«£fctt2«J^±£^rr-5 ! b©T& 20 

* i t zmjftm 2 sfcra 3 sttottAECMft 

ttM»S5] Er*]ffclfflBI«. AgGe*^, CuG 

«f ra«t*»«w-6n» z\<D#m&rpmm\** c o & 4 0 ~ 

7 0 a t X*mm#&tt*t>©T*.6 

51t#JK 1 ~ 5 © 5 % Hfft#> 1 ]SfS«©^fEgt« 

30 

L. ^¥*$SgJi8i&a<4~2 0 nmT&£ 

t-r -sw jfcjg 1 ~ 6 © v % v>m#> 1 ^iH«©a§ti2® 

[W*J18] #SBtt»£-hK, £fc!|&a^£*m 
^£&3!{stt8^rF^fcfil«!:, ac±©K©Bifttt*«!Hi"r* 

EfflfflttlKtt. f c c#tjfi£WU d>o (111) Eft 
S©A05O^\ 3~ 1 0Si:3nT*3!3, EftfMWBI© 40 
A0 5O(ori)£» StJH£Jg©A0 5O(mag)<i:©M ( A 0 
50 (mag) — A 0 50(ori)) 1 ~8Si$tlTV^Ci: 

[lf*JS9] EftSfltWBIte, Ni, Cu, Pd, A 

g. Pt, Ir, Au, A 1 ©^-fed^stsns IMS. 

fcl4 2a£t±4 5 0 a t %U±S^r?Z> fc©T&-5 £ i: 

[|f*S10] ErSlfcHMBWu B, C, N. O. P. 
Cr, S i ©5t>^£iil«ft-5 114fcH21K±^ 
WT5t>©T&S£££^ < !;T5Bi#Jg9gE$fe©J&^ 50 
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rw^jgi i] m\M.m&m<n&mmmMi&mfr (-h 

n) #0 (Oe) JW±-t?*S^iSr#^i-r-&W*«l 

~ i o © o % \,*-rnfr i JSf2«©a^fB@«#. 

[»#igl2] &.M&Ti&mt&faMWm£<DffilZ. 

m i ~ 1 1 © 5 v^-rn^ 1 mfimnffi.m'zmmft. 

[§it#«13] EftSHHBTifcJgte. Ti, Zn, Y. 
Zr. Ru, Re, Gd. Tb. Hf©5^1ii&(3 

2 a^± £ <t r s $ma> e. fc * & © t & •& c t z 
#^£&5fc©T&s;i££4#ia<h-r-5M:fcjgi 2$ 

&IJ13 f2«©i&mf2#i«#. 

imxm 1 5 ] #«ttat«i:«cattT«aKi:©iHiK. 

SSlnlMBl^. a^^^*«»cMb^»cSit{cE 
ftbfc^it&ffigli:, ^SJKt*l9:^«fi^fB@<aWi£© 

EftfWffllffiS*, hcpI®$fcBfccM&fl, a* 
O (0 0 0 2) E[b]®*^« (111) Efo|®©A 050 

3~10fit$n, ErSlSOffll^AesO^ri),!:. 
SitfiBft^© A 0 50 (mag) t ©^ ( A 6 50 (mag) — A 0 50 
(ori)) a*. l-SStSttfc^t-r&dt^mi: 
t-^fiS^f2^«E*©Sifi*S. 

amtE©i«*«, #att*«±tc, ^fc<i<btt«tt«- 

»3&»6&>6*ic«ttTiftBtt» a:±©^©ErS]tt^S!iffli-r 

h c p*&jg£fctt f c c«it*Wb. av^ (0 0 0 
2) Ef6j®ifc« (111) Ef"]®©A 050**, 3~1 

omt^nx^D, mfaummoA esocoro t, 

SStt^© A 6 50 (mag) £ ©H ( A 6 50 (mag) — A 0 50 (or 
0) l~8g<hSftT^S;i<b£#m<t-r-5a§<,sH 

[^^©ffiffl^Si^] 

[0 0 0 1] 
[0 0 0 2] 

[fi£*©fe«] ®EttJKrt©®<b§g«**3EJCSffi 
\Ztt L^pff fcE|6j b fc B na&EMKflrttJK < ffl v » 6 ft 
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[0 0 0 3] 

#oj 6ft5*Efttftft*«BasnT* o . ^itatt io 

<h fiSSlfSfiUaW*: £ ©R8 ©&3K© tti A V <D$hm £ fa± £ tr 
fe®E^I2^#:*^lg$tlTl^. ba>Lfca*£>, *fT 

w&Mmw&. tmftmm\z$>^Tm%.-czz> i be>i*tt 

fc. 4#ff1fl2 7 6 9 5 1 Ht^Kte. jeaSl«{SSBJI 
©c4ft©E(pJ^*ftAe50*7S[W"Ffr-SJlt*«tiSg 20 

$fc, #B8¥6 - 7 6 2 6 O^ffilCfci. 
f c c«jg©ctt©E[6j#gt£JA6>50£l OS^T-fT 
*Hi:««fll3lESnTV»*. SSIIErSHEil 

tt^©#tteSc#t'«^+^Tafe-5. *SilEr6]0SflJg<hg 

ISilElfiHEiftJI £SiS«rtt*l©EGl©ISj&VhS V>»£-l;: 
tt, &tt^©i[Sji1^a**€K;kS#^na*&&. 
Ef6l©^^€r-r^-5«-g-lC«, Sitaffi8£©aD#if£fi 

sc^/p<7So, mmm±ft&. mm^^mmm<t-r 30 

•5. i^aiBrSlfiiilSi:^aJK14M©ErfiI^«t*S^ffi 

■fc-r^iiiKjctK s«att^eNf©iR^«:{Eb, 

14. »f»««SWtt*r$I±Sia-i«^©IS®W^&^IIBi: 
[0 0 0 4] 

[PIS fc#©fM£] *^^©ffi^fS@««cT? 40 

«fbg^tta**ffi»c#L±KSlifcEl6jL;fceiiH& 

jg£WL. #0 (0 0 0 2) E[n]E©A05O#, 3~1 
OflEtSft-CfeO. EffifWtf|]K©A05O(ori)£. SI 
«rffi&© A a 50 (mag) t ©M (A 050 (mag) — A 0 50 (or 

0) a*, l^sst^nxv^it^tits. Eft 

fWflTOi. Ti, Zn. Y. Zr, Ru, Re, Gd, 
Tb, C o © 5 ? 1 1* fctt 2 i£l±* 5 50 
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0 a t X«±^*-*-*«J«£f *££**T?#*. Eftf&J 
Witt, V, Cr. Mn, Fe, Co, Ni©5^?> 

miztiz i ttfcu 2 «&±£#w-r-5#tf& t-r-6 n t 

BHrSl©IMJ^«. B. C. N, O. P©5^d-> 
EftlWffll&«, AgGe^, CuGe 

■tonic. #«ft*ra*t**»»5ti, io#attf«i 

a*. Co*4 0~70a t^tfiPfd^ftSiMS 

jbtnss. emmwu. ^7-a7-ii*ti„ a> 

[0005] *&«©tt&£fftK*tt. #«&tt*«Jt 

-h©^©ffil^ttSr$«®-r-5ErfiI$«fflI^[i:, ttft&AMft* 
atRC*#b±KlSitfcESlLfcSia«ttJRi:, ftK0E& 
*»KW-6n, EftfWWKa*. f cc*jft£WU A">o 

( 1 1 1 ) eibis© a e so**. 3~ i o&t^n-cfc 

D, Eftf&lffllK©A 0 5O(ori)<?:, M\BM&8t<D A 0 50 
(mag)i©H (A 050 (mag) — A 0 50(ori)) 1~8 

1 . Cu, Pd, Ag. Pt, I r , Au, A 1 <Do% 

m^init^ss. si^iiHffiiKa. b. c. 

N, O, P, Cr, S i©5W61«n511ifcli 

J8l©2?«E«Jgj£«B# (-Hn) tt, 0 (Oe) 6Unr 

[0 0 0 6] *5tn©«AS»tt»H. &&«:T#!l&£ 
EftfWWK£©R5K:, Eft«W»TS^a*t9!W-£>nTV>S 
I*tnct*«Tt5. ElSjfSfflTi&gltt. Ti. Z 
n. Y. Zr, Ru. Re. Gd. Tb. Hf©5"£l 

*St|i?attTffiKi©rafc. ®rtSS«S*1±*^rt-^ 

[0 0 0 7] *^^«a^lH®i«#:©KB*fe«, #a 

E±©itoEfRltt*ft!l|-r*El^«!«Btt, fiSEik 
m-^mtmWi \ZM L ± tZfiift tCE[6l L fcaaattK t , 

(SjSIWfigSr. h c p«|JS*&H f c c^ititWb, 

(0 0 0 2) Eft®3:fcte (111) Ef^]®©A 050 
**, 3~10g<h3*l. Ef6lSlIWK©A 05O(ori) 
SitSStt^© A 6 50 (mag) £ ©^ ( A 6 50 (mag) - A 0 50 
(ori)) l~8«£3nfcfc©£-r*££Stt«£ 
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[0008] *&m<Dmmmn$zmw\*, mmmm 
s^mnmnfi. n c p f c c jbjsswu a> 

O (0 0 0 2) ErnJS^fett (111) KftKcOA 050 
3-1 Omt^nT&r). EftfW«JK<£A <950(or 
i)<h, SiE«H£l&©A 6>50(mag) <h<£>H (A05O(mag)- 10 
A0 5O(ori)) 1 ^ 8fl^SftTV>* E 

[0 0 0 9] 

[*WO*B«)«IB] Bill *3fei&0aAGM&#0 

3£, Sitattffil4<h, «SJK5£, H»JK6£fl*«W 
fflSStbT— jtt»^Vi6tlTV^N i P*y=HK«W 

&fcZ.n*><DMmzN i PJRS^y*^ 

Sfil©i®0¥^RaH 0. 0 l-2nm 
(jff*b<»0. 0 5-1. 5nm) tt§©AWlT 

£ig;l££^-f Ftttt^+#fcfcD-*?-V>. 30 
[0 0 10] ^ai4Tifcffi|2te, afi«ttJR4K*»* 

fcawtsnrv^feerc**. ttattTifijR 2 £#tj*r 

4ft«tt»tttbTlt Fe460at%Et±Mt§ 
Fe^MfflV^it*tTf§. ^©WtLTIl F 
eCol^ (FeCo, FeCoVSf) , FeNi 
%k&& (FeNi, FeN i Mo, FeNiCr, Fe 
N i S i UE) , F e A 1 (FeAl, F e A 1 

Si, F e A 1 S i C r , FeAl S i T i Ru& 
<H) , FeCr^4 (FeCr, FeCrTi, Fe 40 
CrCu&f) , FeTal^ (FeTa, FaTa 
Cfrii) , FeCm FeN*^ FeSi^ 
FeP^, FeNb^ FeHf^M 
*lf*£i*<T!#*. tt«ttT*JK2tt, FeAlO, 
FeMgO, FeTaN, F e Z r N& f©«MB3l8ft«: 

£C£t>T££o t^teTi&B^ICte, Co^80at 
%JW±^Wb, Zr, Nb, Ta, Cr, Mo^CD<5% 
/ >fe< 1 1> 1 8H±^f t5 C o^*MV^ I i:^ 50 



003-123245 

6 

T^^>o #Jx.fcf, CoZr, CoZ rNb, CoZrT 
a, CoZrCr, CoZ rMofi^jfflftfcO^l 

[0 0 11] tt«ttT«UK2tt* *t&fi»«**ftB s 

il2©ffil*ll 200 (Oe) (15. 8X1 0 3 
[0 0 12] K«ttT«JK2©JP3tt, #CJKttT««l2 

n^>o *itattT«K2*«i«r-s*mottft 
atKMEB s «csmrmm2<Dmm t ^«t*^b 

s • t 3 0T • nmW (£?£b<«6 0T • nm 
[0 0 13] MttT«2 0gS (Er^S«fflI^3{S!l^ 

(ttfbS) £>J?£teO. lnmK13nm*im0 
*WilV^ 0 tt«ttTW2 35*ftflsStl»:ttlBtt*-^ 
x*f*Hfeft, s I MSi*frElcj;D*»T*£irt*T 
^^>o *fctt«ttTifi«2*jif©ttft:«» (SHtS) © 

JP£te, ^9x.««#:B?f®©aMS*T®mM (TEM) 

[0014] Effl«ffjR3tt, K±jcffi«-rssaatt 

K3il he p«HB*Wr*»»^6«J*SnTV^*. 
Effl*fMR3©*mi:bTtt, Ti, Zn, Y, Zr, 
Ru, Re, Gd, Tb, C o (Do *>fc*>Mi*ftZ> 1 fl 
£fcte2;fI£U:£:5 0 a t %K±Mt§tf»^fflV^ 

[0 0 15] £CD#»ibTtt* Ti, Zn, Y, Z 
r, Ru, Re, Gd, Tb, Co05^^e»I«n-5 
l«£jfctt2«J&Lt£5 0 a t %^±#Wb, jfrov, 
Cr, Mn, Fe, Co, N i ©5"6*5»ins It 

Sfc»42a«±s^trfe©*fflv^c:t Ute 

MtbTIl RuCr, RuCo, ReV, ZrNi, 
RuCrMniW5Ct««T?S5. EftfHfflJR3 
*5V^T, V, Cr, Mn, Fe, Co, N i 1 
ti. 0. 1 a t 5 0 a t X*«tt§©itjf i 

IK 

[0 0 1 6] EF^lM©^3CO#^^bT{4, Ti, Z 
n, Y, Zr, Ru, Re, Gd, Tb, Co<Dv%fr 
Elfins llifcH21£t±6 5 0 a t %fil±t* 
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U AOB, C, N, O, P<Do-t>fr*>m\Xtl& lii 

bTte. RuB. RuC, Z r N, ReBO^f 
lf&Z\tWt?£Z>. mfaffl®m3 "f IC&l^T, B, C, 
N, O, P©^T»te, 0. 1 a t 5 0a t% 

[0 0 17] mftMWma Kltt. Ti, Zn, Y, Z 
r, Ru, Re, Gd, Tb, C o©5"&^£.3i&£ft-5 
1 tifcli2M±S5 0 a t ^W^lrl, i^Si 
&{b*, Z ri« T i Sffl, AlSttO«i> 10 

zm^nz 1 as fcts 2 m&.±$:-&ts&&$:m ji t 

feT^-S. I#«iL.TIi. Ru-SiOi, Ru-Z 
rO, . Re-Al, 0 3 &mf&Z\ t . Eft 

•9»JK3«fK*V»T. ±iZWt<tV0 (S ltt{b«. Zrl 
ft*, T i Sfcft, AlKtt©^^116l±) ©^W 
0. 1~4 0 a t %k-?Z><Dt)WM-C3bZ>. 
[0018] &fo&imm 3 te, A g G e CuG 
e&&&. RuNb^^C0 5^Vi-rn*^^^:-5^ 
fT^ 3. fi»J^.«, 25Ag75Ge, 50 

Cu5 0Ge, 7 5 Ru 2 5Nb&i:©h c p#|j£©& 20 

[0019] mm&imm 3 a. mmtn&m®.&-? h u * 
x * nfc ^ 5 - ^ 9 wr z>m& t~? z> 

tt5©Wt bV>. ^l©¥^ftfeS^±fH^H*^ 

[0020] ^mmmm<DmMMmmmz^x , Eft 

$«ffll^3© (0 0 0 2) Eft®©A 05Ott. 3~10g 30 
($f*b<«4~8«) ©«Sffl<h$*lTV>£. mfofflW 

#ftU ±t2&B£SA££^&£^4$ttat#{bT-S. 

-rfcOT&D. SffcWfcKl, Eft$WK3©*®i:::J3tt 

s#5£©Eft® icw-r-s Di/+> ^fiigi© tr- ^ ©¥fit 

[0 0 2 1] £*T, EftfHWIg3a?B©Eftffi (0 0 0 

2) cHt«A eso&mfe-rttmo-M&mm-rz. 40 

(1) t!-^&g&5£ 

^X^Dir. A#*Xgg2 1 [5J#rXig|2 2£ 

0STX^mS2 3 &tBg§2 3©& 

©«, C©^aii§2 3lr«fcoT^[±JSn.5[5I^fX^2 2 
©A#tXi&2 UC^-r-SA^ (AWX82 l©Mfig§l2 

»r* A#* Xgf? 2 1 ©Afctfl 6> © 2 fg, 20t 

ftajisfcKjrr*. Aitxi2 1 «Mirr«Ktr». 

^X^D©ft££^fc$-a-&;ii:l;ii;9 AfcfXgl2 1 50 
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&IHg§2 3©&fi£, AltX^2 UC*fr-5lHlgfX«l2 
2©£S#2 6> (t^AMXH2 1C9A»A9«2 

fg©AS) *Ji^-r-5=k5i^ft;^-a-3t>, imgfx^2 

2 09fi£«&flJ8g 2 3 K J; 0 fii^-T-S 6> - 2 0 X* ^ > 
6 tom&Zm^ leJSrXig|2 2©3£gai*A<h&5«fc 

5fettttl«2 3 ©ft«£*fe3rr-5. ^©^ffig§fi:®{c*3 

tfSleltfrXigS 2 2 (DXMXm 2 1 A* 2 0*, 

2dx>t^O. #5tlfcM2 9pJ:t). EftfWfPJ83 
:SBH::fcV>T3£E«7S:SgiiB£ft-g> d t^T^S. 
[0 0 2 2] (2) P-y + >^tt^©^ 

0 3 iZ^-T i 5 IC, &HJ§§2 3£, IeIgfX^2 2©AS 
2 0^2 0 pir&ofc&gCH^Lfctf^-T?, 
D©ft££^fc£ii-5;L£lCcfc9AiltXi&ji2 1 ©AS* A 

6»*^bs-a-, AWftet, ^m^2 3Jc«toT^m$ 
njtieiSTX^ 2 2 <D&mt (DMmzm-f u v * >ifmm 
*^r-5. ^ms§2 3©fire*, mm xu 2 2 
2 e&2 0 p <h&ofc&«K:@;£-f D7+>^ 
Efti&Kt, i3rsj$5WM3*®©^ffi®©x^x^D®ir^ 

-r-5«^©^**S-rt>©t?5:-5. 04(1 n-v + >y 
ttH©^^-^©-^-^ A£>50.i:}S, i©P-> + > 

^tt^{r*v^x^ME^iffi*^-rt!-^©¥fiIi{i«rVi 

[0 0 2 3] Kfi*JfW«^3©J»£«5 0 nmJ^T 
L < « 3 0 n mJJTF) tt5®!dWlt$5. ^©IKJP 

w*i%:<i3.r>, mm.m&m4\zi$tfz>m&iiL : ?t)m*:{k 

attTifeH2 t©l^gi*iA^<^t), B4fifO»«t 

r«i§dWM 3 «, »-r ^n«^aattflg 4 ©^aE^tt^ 

[0024] m&m&m4\tmik&%mi)mmzziL3i 
iz&mz&fahtzm&m-v&o. zwm&m&miiz 

«, CoCrPt^, CoPt^MMSTtS. i; 
fc^n^©-&^trT a , Zr, Nb, Cu, Re, R 
u, V, Ni, Mn, Ge, Si, B, O, N&£*#>£ 
M\tnZ>'PU< fb lS©7cifi£3s;0nL;fc-g-:&£:ffl^-g> 

ffimtTz>z.t*>-vgz>L, m&&m (Co, co-g- 

^) *->e.^:«>^i:fl;^JII (Pt, Pdf) fcZ&zmt 

«, Co$fflMitW#5U CoCrPt^ 
^, CoPt^§©Co^MfflWutfcTf 
-5. 

[0 0 2 5] Si!ffi&fflK4©J¥2«:, IWitl>B4a) 
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-S>tWci&, H^^lOOnmOT WSb<ii8~l 
OOnm) ftZ><Dt)WM-Z&Z>. 
[0 0 2 6] ^e&ttK4CDA6>50(mag)£ger6]IW^J& 
3©A 0 5O(ori) <h©g (A 6 50 (mag) — A 6 50(ori)) 

l~8g (#£U<«2~6&) tSntV^. A 
6 50 (mag) — Ad 50(ori)#*Jbf5$6ffl5kiijiT25& <h» /'f 

^flSfS. m\M.m&m4<DA 6»50(mag)£:«:. (0 0 0 10 
2) 82|S]®©A 05O£U?. 

[0 0 2 7] IIItffittJ&4©£&K&^/£a# (-H 
n) 0 (Oe) J^±t-r^©dW*bV^ £©2*a 
B«#J**ff (-Hn) ^±fS^H*^T^St, MM 

(-Hn) t\Z, Aflftt& (MHii) 

«fls*«ffi«iu&tt« (free) *»6*v«««*i*^S"a- 
**j*b*T?©E»* (oe) TSt^t^s. a»a 

EMm&MSI- (-Hn) tt, *©«t5»r^»-rsct'b 20 

*-$-**£©££* b 2»JKE;RJgJ6£«t# (- 

Hn) tt. Y$fc (MM) ^6jjSCb*T?OE« (Oe) T 
*t£t*T**. &*5. iS*aKiR^fi£ieS# (-Hn) 
fit. *ffi«»#ft£&*«ttCj*ba«**«^KjE©« 
§tD (H5&*JiB) , JSC *«WB»a*IE£&*«* 

K^tb*t**»&fcft©«*i:* (06*#i) . 2eiea 

W&MfimSt- (-Hn) ©SJjeictt, D&attTiffiffil 2 © 
^#*^<fc*. SKI. E[6jiWffllJ8 3 , ^ttfiSttBI 30 
4, «ai50^f 1 ft.5f^X^«:fflK i©r-f7 

K J: Da»«K*»jsS«IP- (-Hn) £ 
[0 0 2 8] ffiSl5ll Sitatt^4©JggA^I»<i: 

***l*af. frnWSk^v HtfflWc©IB©fll»»tt** 
«-T-5fcJ6©fe©T, S£*^»I©W»*^-r-5J:i*< 40 
oJtgT^S. 0d*.«C, SiO, , ZrOi ©m— 

tr*m : £<£/f!T-5C:<i: ! bT£.5. #S&5©J¥£tt, 1 
~ 1 0 nm©$efflit* ■£©*«#* bV>. 
[0 0 2 9] 9fflfJK6£ld:. /I-^^PtS'JX-^ 

©awsnsttfflt* siiij^-r**. ^-©@«*5=k^igj¥ 
a. ttJB3tt«wm^itffl©4recj&t;TaBR£ 

[0030] ±E*j*©««e«i£#*«jfi-r*K:tt. so 
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«Bt2&«Mfcu ^cv^t, i85.»cjSi;Tj:©tt«ttT« 

K2©&iBI;:aM;ffiS£;KU jft^-vei4(HflJR 3 . s 
fc«ttW4 *JB&X/ty O^jfcTS. 

[0 0 3 1] «c«ttT««2©Sffifc»ftffl«£;|fc-r» 

*tt*#w*^ic«-r*jsH», iscattTiftM2©*®tc 

£©*MBttTttBt2©*l) 

3^6©*<ttt««*«iaE*s!iffic»»r*©*«i>L. 

[0 0 3 2] ElSl«!»BI3*»J«-r*lC*fc-3T, A 0 
50£±f2$£H (3~10g) KRST-SKlfct. MtUXT* 

Ay*&lc«fc9EftiW»J&3£^/£TS&©iift, 

*ajSfb-r«^te*tSCt*<-C€rS. A 050 

*±f2^H»r-r-5(c«, EftfflflUK 3 £jgj5£-f •&(£©& 
SftMl 0 0~3 0 OCmo^JfibK 
D-fe7.#X©JE:*}teO. 3~2 0Patt5©*WSL 
Vv, tfc^ll/- Mi 1 ~ 1 0 nm/ s e c tfSO^ 

*f*lv». iMa^—fv v-wtmwmt2 0~1 5 0 

J&k-K 1 — fi«raK8S& £©&#** JtKIS 
W*ffi&rz\Z±%Zi&W ! £M%.Z>W>-&iz\*. A 06Oft<it4> 
*&ttili*i:fct), y-fX4Wt. e«k«£Wtt. f&ffi*. 

[0033] mwmwk*** mmmm. (mz-zmzm 

SifU8tt0t4£. 8f**JIM&Jt& 

o, co^) jj^s^io^-y-^i, ft^M 

[0 0 3 4] «««5©»J«*fttLTtt, 

fc, S i 0 2 rO, ©^-y*y F4fflV>fcRFX/t 
v9, »5V»IJS itZrOi'-y-vhSlVi. ^Dt 

±ot, S i O, -t»Z rO, *^&S«S^5*Jgfig"r 
tf— ffi»T®S©iSV^SK5 
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[0 0 3 5] *^&tt^fl&£fltiKttr?tt. iBrfijfWiP 

m3tfh c p#tSfi£;firU (0 0 0 2) BEfnJiB© A 

e>5oa<, 3~ i ogt^n, mw.mn.m4(D& esoona 

g) t ElSl^lWK 3 © A 6> 50 (or i) t ©M ( A 0 50 (mag) - 
A05O(ori)) (JETF, A05O^<hV>?) £, l~8g 

[0 0 3 6] mmmmm3<D& ow&±.t?Mwt.-rz>z. 
mm 3 © a e 5oa*, ^aaitM4ic*it-5a^^7x^ 

IBftSillWK 3 © A 0 5O*i/h^ii^f-&»-§-lr«, ^ifii&te 

ffil 4 K43 ^Ta<b©rSi£ £ fs. o 

<, mm.? ? m&Jixifimm 20 

U fB#S^#tt*^b-TS. — 13fS]$iHBIJ8i3©A 
6>50^#jl^*-g-»C«, mW.W&.m4\Z%>UT:mB S 

«W«K3©A6»50£3~1 OgflC^gbfcil-girte, S 

m.mm 4 ©Efttt £ \z u t^s & £ t 
u b^feafb^ww^rsi^ssss^i^— <bb, a 

[0 0 3 7] £fcA6>50g£, 1 ~ 8 30 
©#*4©*£il©#tj£<ha^LV>a\ £fc«^jIt?TV>-5 

«■§■!::«. B3fafM»gl3 .h^itattBI 4 <»:©Fb1©a 6>50 

Ha*/h£<&3. £ ©J; Cite, EftiWWK 3 <h 

Sitatt^ 4 <h ©r>3TIlT©E3am&tt;k£fc>t 

fcD, ^©i£*. ^itai±K4lC*5ViT«SII^^— 

—a. &n>]fflfflm3 tm&m&m<t tarn-?. #**©& 

WM!$.&miz&\,*Tmikffij&w%Lnz> z. t &mm t. u 
m^it<D^uaaimz.r)^>-r<u^. EttK*#u so 



#53 2 003-123245 
12 

KftfWffllJBI 3 ©^©ifga©^ (i^l%«ifi^*&^ 

4<Dm£k&fa&&mfflmm3 irtt^. ^-t^k (a 050 

mtzztz®. z.ti^<D^-m\z^xm^m.^^.<Dmm 
tizK>%z>&m&gr<is.z>t.&;}Lt>nz>. z\<Drzit, m 
mm&m4 (Df&mwMiz&\,*TmM,®.R<Dmi8.w&2 
n, ^-©igm, mmm&m4\zi$^Tmmm&i$~fr-o 

m&m4 (Dwm&mmiz&^xi&gk&fatD&ti&mfrm 

Oifitj;0, A 6>50H$:±IBieffii:t*-5^tirJ:o 
T, /^X#tt^fB&«£#f££#{b£ii-£ 

f&S € * [Sj-h $ -fr-a e: ^ ^t?^ 5 £ u a JflfS** ~*l 
[0 0 3 8] ifc»;SttTW2 ^it^ntv^c? 

[0 0 3 9] Sfc, -hE«SWE»taE*eD«a*ftfc in 
IB[^M«^[3^, hcpil^fb. fr-O (0 0 0 
2) E[Rl® ©A 050**3 ~ 1 0gt$0, A£»50ildil 

[0 0 4 0] *58Woa^ES«^©^ 2 ©HJS 

iBr&iM®^[ 3 a* f c ctftifi&rt'stm* 
^i^^nTus. fee ^ifi^w-r^Erfii^fflijK 3 © 

WtLTIl Ni, Cu, Pd, Ag, Pt, I r, 
Au. A 1 <Dot>fr*>M\$tlZ> ll$fctt2t«±$5 

0 a t %&±<£ft-r : bttn$:m^Z><Dtf'if£.V^. Z.<D 
^©RflcWtUTtt, NiCr, Ni, Au-SiO 

2 , Cu, PdB, &mfZ>Z\}iifiX'%2>. mfaUWWk 
3«, Ni, Cu, Pd, Ag, Pt, Ir, Au, A 

1 (D?t>fr£>m\XnZ> ia£fc«2;|I£U:£5 0 a t % 
JEJLt-^TL, lioB, C, N, O, P. Cr, Si©5 

z>z.thxgz>. 

[ 0 0 4 1 ] ttfaMfflm 3 «, (1 1 1) i3fnl®©A 6> 
50£S, 3~1 OSc^nTV^. E(61$!ISIK3©A6)50 

o^ffis^tta^b-r-s. *^A esoa^tEieffl^a 

^t, ffi^#tt j ?v<X#tt©4;{b£«<. 

[0 0 4 2] SitattK 4 © A 0 50 (mag) £Effi|IHiPJjt 

3 ©A 05O(ori) t©M ( A 0 50(mag) - A 0 50(ori)) 
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(A05OM) «, l~8g (fiF£b<«2~6g) t2 
tlTV^. A 0 50 (mag)- A 0 50(ori)**_hfE$&B*#tT 

(-Hn) «, 0 (Oe) J^±fr-5©*W* b 

v». )S*aESP^a^ (-Hn) au:fe$SB*ftT&& 
[0043] *i£Mjgffi©&»fH®j«#-ett, Eftnw 

m3i>U c c$jg£Wb, ^t? (1 1 1) EftB©A6> 
50**3 ~ 1 0g<h2n, A 05OM*<l~8fl[t$nTVi 10 

s©t, ±ai©ao, (tts^&tt, y-(X& 

©35ft; LfcA^T, 
[0 0 4 4] @7it #^©&^fB®}&#:©m3©Sl 

mfctmts.*. mfauwrumi \z\*. ti, zn, 

Y, Zr, Ru, Re, Gd, Tb, Hf©5^11$ 20 
•5. Sfc, EffllH«TifiK7©*mibTtt, B2il 

WtLTH NiA'l, FeAl, CoFe, CoZ 

r , NiTi, AICo, AlRu, CoTi©5^1 

2 «JW±©^&£3£j6£#<h-r5 
^W-a-^ttC r , Mp, Si, Mn, W, N 

b, Ti, Zr, B, O. Nm<D7tm&m!nlstz.ttft& 
jflU.&Jlt'feTfr-S. EfSl®|ffllTilfiM7©)?S«, 3 0 

WTifcBI 7 ©/?;*«, 0. 1 nmU±f?2><Di(tW£ b 
[0 0 4 5] 0 8«, #fg93©l§£^fBgM«#©Jfl4©SI 

#«H£f W&8 «>Rlt6tlTVk«jjK'C. ±fBSg 1 ©#|JS 
J^ffi©«§tl5®«|*tS^:-5. ^818 Kite, C 

o-g-^^fflV^Jlt^T^-S. iI©Co-g-&<hbT«, 40 
CoCr*fflV>5^i:A'-ef5. JfcTa, Zr, N 
b, Cu, Re, Ru, Ni> Mn, Ge, Si, O, 
N, B^^IKn5 1iJfeli21KJ:©7Ei4CoC 
r \ZifkmVfz-&-& : &m^Z>Z\£tf-T?g2>. SfeTa, Z 
r, Nb» Cu, Re, Ru. Ni, Mn, Ge, S 

i , o, n, Bfrt>munz> ia*fe«2a^±©7c^ 

<h, Co ££-^tf#attCD Co V^^tfe-^ 
3. Co-g-^ffWCo-g-W^tt, 40~70at%tt 
•5©*ij!f*b^o £©^W$s*<-tiBieffl*»lT?<&5i:, 
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8 OTKflss n-^-r < u q . E&mtB#$£#©&m4#tea*ji 
ftrs. #sstt^F^i«8fi, P-r^-&<hSitatt)i4 1 

tfci&ttTifc^ 2 £©^#*#<fc3£<h»;i<fcr)#fi?f!g 
a*<£Tb/^X#tt#IS{b-r-5fcJe>, 2 0 nmETF.!:?- 
£©i&W*b<. 1 0nmOTi:tSO#j:f)Jf$L 

[0 0 4 6] 0 9 tt, #!felp3©f8£iSBeHSt#©SS 5 ©H 

wr*a«tt*m*»6ft:*artw«ffiK9 <t, ®f*jt& 

H o t^ite>nrv^^T, ±ibsi i ©HJfij^© 

i^tbTtt, CoCr^, tCCoCrPtX (X 
fi, B, Ta, Cu, Zr, Nb, Re, Ni. Mn, 
Ge, Si. O, N<Dot>fr*>miXtlZ> HSfcB21 
EAJt) ££/&#<iT3fc©£^-5;i<i:a*T#-5. Co 
CrPtXil/TS, CoCrPtB. CoCrPtT 
a, C o C r P t B C u ^fflV^O^Jf i bn. SrtS! 
tt&JR 9©#»iLTfl g^JS t *±Stc* t ©£- 
t&T^fc-sateW**. MMCoSm^, CoPr-S- 

c 5 0 0 (O e ) U± (£?£ KIJ1 0 0 0 (Oe) 
£Ui) TS^Zli^SbV^ ®rt®«SttJK9©P^ 
«, 2 0~15 0nm (Jf £b< «4 0 ~ 7 0 nm) £ 
-r-5©$r£bV>„ ®l*38EMR9tt, !&&teTJSBI 2 
^^^©aM^^bTSV^^tC-r-Sfe*, 

4"^*^iS:^«©^(nHca{t;$n, mm&mttm&T 

Ifi^a^&IS^bTV^iLtaW^bVV, ®f*}T*BI 

1 Ott, ®attK9©iSTicis:^f.n, -?-©WtLT 

«. C rifcttC r^Silf^ut^T^S. ®(*TF 
Ifeflgl 0 fcm>£n&C r £•&©#! <hbT«, CrMo 
3%, CrTi*. CrWJi, CrMol, CrV|, C 
rSim, CrNb|©M*ilf5utiii'tfS, 
[0 0 4 7] SrtSatt^g&IJtt^CliirioT, K 
attTKK 2 #ffi5j£-r-5E*fc8&El£ ^ y -f 

X©^4*B5<it*«Tt 1 l7-l/-h^tti:in, 

< mtvjjfatf&ti v^-r^tztbiz. as i ©® 

t^o, a^,te®^©x5-u— HifiT^t^i 
m&i £<Dffl\zmnz>z.t\z£r), iitti9 tt^att 

*^fi£$tl?5:ViJ;5lC-r-53:t^-t?^^)„ Z\cr>tztt>, X 
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/ vr # j -f xm. £ £ m < Z. £ ifi T ir * . 

[0 0 4 8] ilOii #%9i©aSi.fE®fi£#©fl 6 © 
*J«9Btt*jR-r i b©"T?a-&. £<D&^f2fifc&#:-t?«, * 
tttt&K 1 iBWTift^ 1 0 £©|H)C, >— h'$[ 1 1 # 

->-K^l lte, B±tC^fig^n-5ffirtTSfiJKl 0©Jg 

•?-©#»£ 1<T«. N i A 1 , FeAl, CoF 
e, CoZr. NiTi, AICo, AlRu, CoT 

T£3o #fttffif§MBTrtt. ->-H^l l^^lt^^tJC 

[0 0 4 9] El 1 «. #f£9§©afif2g!«©$g 7 © 

•5. afk^JKl 2©*m£LT«, *c«teTiMJt 2 ic 
fflVi#5Wi:tTM^bfct)©4«fflT?tS. aft* 20 
SI12OffiaAHclJ2 0 0 (Oe) £TF («F±b< 
S5 0 (Oe) J^T) ifS ©*><#£ LV>. Mit£l£m 
1 2 <Df®foW3Lmg.B s 0. 4TKU: (ffiKtt 
1TJW±) irT&waW^LH. Sfc, «ftftS)Rl2 

(Dmziffis&m&mmmB s • t «7. 2T • nmtrF-r? 

*-g>dt»*bV^ ^©Bs • t j&*±iEfBB£itS*.*i 
5<M£3>ite^itaffi8i4ffi!l©B) *5«fct£-^©ifi# (SB 

^£f?r£©i£;*©M«) iciswr, Wj$tm#tffi3-M£ 
[0050] *3telfc»»Trtt, afc£/6K 1 2 

©gjg£gtffc<&9» w^m^ttinrr-s. *fc®[ft 

2*t|S;^e>nTV^-5e!:ttrJ:D, SitattBU 

©^K#ft©afc t . DcattT^ 2 43 itfafc^SSgl 
1 2 K®8S«r^-r-5«t5»ti& 
*. H©fMifc:.fcB, £ittttttJR4®8fbft<J:9ttBK: 

jgjgti 2©*ffij^fls3nfc*ij6fc£-r*»-&fctt, ait; 40 
•5. 

[0 0 5 1] H12H #fg9!K:fl*-5a£WB®?S±g« 

n±mm\z, ±mmi&<z)mmmtm 3 0 1, ;i©am 

£Mftfr3 0*EI«B»j$iirSiK#:Ki(lfiB3 1 fc, am 
32c, h' 3 2 SrBSjS-e-S'Vy KK»8C3 3 50 
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mSS.^y K 3 2 icMofe 0 , ftSfs? h* 3 2 ?>©??£ 

[0 0 5 2] BffA.? H 3 2 t l/Ttt. WBS^y K£ 
ffl^ci:A<Tt3. 01 3te> *1Sa^ K©— 
^-rfe©T, JWKffi'sy K3 2«, @i3 5c, 

3 6 StlTH*. SSS3 5tt, 4B©4fcV> 

il«3 7 ^fiJCOMBbttS 3 8 tSft5«B8R3 

^ttlCi^Sn, il«3 7ll tE©s#»csaai4^4 

© am tti f S C £: ifi-C & Z> 5 \Z fs. o T V > -5 . 
[0 0 5 3] MlA-y K 3 2 £MV>T. a»f2®i£# 
3 0^©E**fr3Rfctt, £IS3 7©ftaA^%t 

&ft&asEa«, sitatt^[4^. ssit'ML^a^:^ 
faKUKfua-a-*. ji©is, a«t2©<«#:3 o»c«#catt 

as 3 7 a* e. ©am«, sisattK 4 , «cai4T«fe^ 2 
^2 taaias3 8 t©m©«3K«, ^a®3 7 t^a 

14T^2 t©W©amicMbj^r6]^(r75:^*i, «tta 

a 3 8 ©®a«±aa 3 7 icifc^T-HHrj2;v>©-e, a 
i&a® 3 8 ^ e ©am^fttt+^c/hs < 7^ o . £©« 
e&aa 3 8*^ ©am»c«t 0 sfiate^ 4 ©a^*^s 
dttt&v*. aa^Mh'ti/ 
t, FEW®*©, m^ifn^mzm^mm. 

WfL (GMR) * : F***.fc*-&aU»]|)t«»E»^y H 

[0054] *%K^tt©ttAGftff£saut. aaiE 

mm#3 0©Sl^lM»K3 4th c p^ig^fe« f c c>» 
ig^WL. d^CJ (0 0 0 2) iar6i®*fc« (1 1 1) 12 

(SjB©A05O*t, 3~10^t^n. A05OM^1~8 

flEtaftTuso-p. ±5fi©jiD, am*#tt (m^<# 

14. y-fXWtt, fE®W*#14^:«i:) ©(Sj±*^0, L 
[0 0 5 5] 

[SIJfi«9] ETF, *IS«**bT*»^©fPffl«l**W 
(HJSWl) fttS*o«77Sfil (*A54fcK, n 

#2. 5-f>^) SDC7^hD>7A7^gl (7 

*;krta«c- 3 0 10) ©^^^>ArtCJR§b, 
SI^X^l X 1 0- 5 Pac*SSTiIft>A-rt 

d©^^XS«l±IC, 9 2Co4Ta 
4Z rfrZfc&&&&Ti&m2 (iP$ 1 5 0 nm) 
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fa®mm3 (mZ 2 O nm) , 65Col7Crl6P 
t 2 Bfrt>ti.2>m\M.M&m4 (I3 2 5nm) £J£j£l, 
ft. ±M&m*Wffo? : bmz\$. /D-kX^i:LT7 
)V3>&m^. tfXJE^teO. 5P alClg^Lfc. £fc 
jsSJKl*oia**fl : «2 0 Otibfc. ^v^-c, SMBtt 

7;i/:*Dtf yx-^;i^Sft3fl?frJ&6 £j£/&u 

%»£j3V>T, aAbBli a (at%) A-b (at 10 
%) B £5rr. #I;U£ 65Col7Crl6Pt2B 

65at%Co-17at%Cr-16at%Pt 
-2at%B (CoM$65at5S, Cr^f$17 
a t %. P t 1 6 a t %, B-&#^ 2 a t %) £ 

serfs. 

to o 5 6] (njg^2~5) mfammm3&£.T*mm. 
mbm* %>mz. iafl£> ypt^^xo, ^ 

CD<t!l<DAfr«mg^ 1 lC^UT^«e>fe 0*l£#M) . 20 
[0 0 5 7] 6 . 7 ) SfflttffljK 3 «fc 

fc. tomo&mtmmm 1 ic^^x^fefe 1 

88) . 

[0 0 5 8] (*tM8, 9) ifc&teTfl&Jgl 2 fcEfifH 
WK3 tOBBfcEl^lW*T«U«7 *R»tT««E«lJaiE» 

(3? 1 . 

[0 0 5 9] (HJ601I 1 0 ~ 1 4 ) GfrMUK 3 

* jp s i tc^-ra k> h VTm^mmi&fc&ftm 30 
ufc. *<t>m<Dgtmz$£Mmi \zmcx^n>rz tan* 

[0 0 6 0] (tk&Ml~3) &faffl®m3<Dttni>£ 

ft. tomv&m-i&mm 1 izmcTfetbfr (*i£# 
[0061] (.nmmi 5~i 7) mfafflmmaottft 



HB) . 40 
[0 0 6 2] 1 8 ) t^attT^JK 2 £:El«IfWSP 

013 t©racE(fij©ifflT«ig7 «R»tTameMKfiE« 

masysm 5K*PU-o£aMt (&2&#jcg) . 

[0063] mmm 19-21) mfotmm 3 

*5=k Iff £ 2 ir^-Til D h LTtt&SSIXfr&fHB 

[0064] (jtKM4. 5) wfaumm,3%>£.&mM. 
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mv>3kmz.mmm 1 5icqn;-c5£ae>/s: (*2&#m) . 

[0 0 6 5] (HJg«»|2 2~2 5) EfflffifflgK 3 43 «ktf 

[0 0 6 6] 2 6 ~ 3 3 ) &8&tfiTi&m 2 

$?Lfc. f OfiO^ftBUftM 1 l:!|DT^J6fc 0*4 

[0 0 6 7] (^llg^ 34-37) 1 t®C^ 

&Ti&m2 £.<Dffi\Z, y-Klll, SrtT«10, 
IWSttl 9 fcfgtf. t*&ttTifc$[ 2 ©Jtmfc* 5 It 

[0 0 6 8] (SlJfi^ 3 8 ) 1 hfrmteTIb 

t&2t<Dm\Z, IftTtelllO, ®rtgEatt^9&^tt 

[0 0 6 9] (MMM3 9~4 6) m\a.m&m4<Dtt®- 

$>£z*B-s&ig. 6 iz^-rm*) t VT8m.fzmm&&ft9t 

Lit. -C-©«SO*frH:*»« 1 C»UTJ6»ft (*6* 
[0 0 7 0] (SUSC94 7 ~ 5 0 ) *ScSS14TSfiM2 ©* 

fiSttT%^2 icKYbmssr^-r^ <hJ&wasyi#i 1 trm 
i;TawiE«ttiE**f^Kbfc. ig^fxibTit mm 
m (i oo%o 2 ) , £.rc\3.mmT)i>3>m-£xx m 

Sit : 50vol%O 2 - 50vol%Ar) 

^mvi.Tmm2 <omm\zm^ntcmtm<^mts^7 

[0 0 7 1] 5 1 ) #cat£Tififfil 2 £fgJ&-r-2> 

(Sfc, ^n-trx^x (^jK^X) tLT, Ar (10 0 

0vol%O 2 - 90vol%Ar) Sf^l>iiW 
1 ItipDTa^fB^^Srf^Sbfc 08 7 

M) . &mT)v3>m&J3z.<D®.m\z£-D-t:. mm^r 

[0 0 7 2] (HJSW5 2-5 9) #tt&4>IHIJIt8 

(*8S:#M) . 
[0 0 7 3] (*tg«6 0~6 4) «flafcJBKl 2*K 

(8 9S:#gg) . 
[0 0 7 4] »fl&£6j^®EftfflffAK3*ckZ^K 



( 11 ) 



19 



m&miOA 0 5O&X*IIF8TftKJ:?)«|j£Lfc. Z.OA 
6>50fi. h c v ZttnfrZte (0 0 

o 2) mfamzmhxMfev. t c cM&zm-rzun 

fr*>l3.%>m-&* (111) EiaiBfcWLTSlJfebfc. * 

fc#«&a2e«t#©«SM*tt & guzi Ktt» y — h ? 

-f h T^"7'f if RWA 1 6 3 2, bf>*^ > K 

s 1 7 o imp, Mm3zmM.w&wfemm (vsm) . 
^6ookFci ms-m) icTan^^ffofc. f&m io 
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5 0 k F C I l;TS#a***5r.feofc«. 

l»a<Dlf5feUi*K*f-r«HJ*OfiT* <*/d e c a 
de) (So-S) X100/ (SoX3) icSt? 

lATgmbfco £©5£lC:fcV>T> So«a^fH^#:JC 
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